Dynamic changes in glottal resistance during exposure to severe hypoxia in neonatal rats in situ.
The neural control of respiratory airflow via the vocal fold is characterized by inspiratory abduction and postinspiratory (early expiratory) adduction causing decreases and increases in glottal resistance, respectively. The postinspiratory increase in glottal resistance plays a major role in braking the speed of expiratory airflow, to act against the high recoil pressure of the neonatal rat lung. In the present study, we investigated changes in upper airway patency during severe hypoxia in neonatal rats. We measured dynamic changes in subglottal pressure during normoxic and hypoxic conditions in an arterially perfused brainstem preparation in which we could control gas tensions accurately. Initially, hypoxia (5% O(2), 5% CO(2), and 90% nitrogen) produced an excitatory response in phrenic nerve activity accompanied by augmentation of both inspiratory-related glottal dilation and postinspiratory glottal constriction. Later, during the early stages of hypoxia-induced respiratory depression and initiation of gasping, we observed a massive reduction of the respiratory modulation of glottal resistance. In most preparations, this was transient and replaced by a paradoxic inspiratory-related glottal constriction. We propose that during severe hypoxia in the in situ preparation, paradoxic inspiratory glottal constriction can be observed during gasping, and this may impair ventilation despite the persistence of rhythmic contractions of the respiratory muscles. The latter is of clinical interest, because this may relate to the finding of cot death victims who died as a result of upper airway obstruction but without apparent apnea or rebreathing.